atoma. All patients underwent neurological examinations on presentation and during follow-up evaluation that were performed by one pediatric neurosurgeon. All children were treated in a multidisciplinary setting and underwent radiographic diagnostic workup and operative intervention. The hamartoma specimens from each patient were submitted for pathological study ( Table 1) . Five of these patients were included in a previous report. 23 
Results
All 10 patients presented with a midline dorsal mass. Neurological examination and neuroimaging studies preceded operative resection in all cases. Clinical follow-up review of the patients ranged from 6 months to 22 years.
Physical presentation included nonspecific soft-tissue masses or masses that had limblike appendages (Fig. 1) or rudimentary genitalia. Although all of the masses contained soft tissue, seven of 10 had palpable bone as well. All but one were covered with skin and four of 10 had cutaneous stigmata such as angiomas. In one patient, the skin was replaced by a meaty red mass (Fig. 2) . Neurological examination at birth revealed focal abnormality in only one baby. Nearly half of the hamartomas were located at the thoracolumbar junction; the remainder were scattered approximately equally from the upper thoracic to the sacral areas ( Table 2) .
The best available neuroimaging was obtained at the time of presentation. Normal plain radiographs were obtained in only two patients. In four patients, ectopic bone elements were documented by x-ray films. Two patients underwent myelography, which showed normal results in both patients. Three patients underwent spinal computerized tomography scanning; in all three intraspinal mass effect was demonstrated and in two ectopic bone was observed. Two patients underwent spinal ultrasonography; both had intraspinal involvement with mass effect and/or tethering.
Operative intervention consisted of complete excision of the mass in all patients. Intraoperatively, it was noted that the masses were extraspinal in half of the patients and that there was an intraspinal component in the remaining half. The patients with intraspinal involvement tended to have various degrees of tethering, all of which were successfully released.
On pathological review, many different types of welldifferentiated tissues were found. The most commonly encountered were nerves in nine patients, yellow, mature fat in nine, and cartilage and bone in seven. Less commonly seen features included a single-cell layered cyst wall seen in five patients, muscle in five, abnormal vessels in five, fetal, brown fat in three, and glands and/or lymphoid tissue in four patients. One patient had primitive urinary tract tissue in the mass and, with one exception, all others had cartilage and/or bone (Fig. 3) .
The follow-up review of these patients documents the absence of hydrocephalus in all, as well as a persistently normal neurological examination of eight of 10 patients. One patient had a static denervation of the right L5-S1 dermatome; another had intact function in the lower extremities, but partial incontinence of the bowel and bladder.
Discussion
There are various considerations for an infant who presents with a dorsal midline mass. The most common cause is spinal dysraphism in the form of a myelomeningocele, with an incidence of one to two per 1000 live births. 22 Neural tube defects are believed to result from a failure of the neural tube to close during Days 21 through 25 of fetal development. Myelomeningocele is defined as an open caudal neural tube with neural folds still attached to the ectoderm and it is often associated with a cerebrospinal fluid-filled sac.
11 Hydrocephalus is sometimes associated with myelomeningocele. 2, 21 Myelomeningocele is also associated with the Chiari II (Arnold-Chiari) malformation. 3, 7, 18 Clearly, myelomeningocele in infants has the potential to produce significant morbidity and permanent disability. 2, 9, 18, 20, 22, 23 Additional considerations in the differential diagnosis of a dorsal midline mass include other dysraphic conditions such as lipomyelomeningocele, meningocele, and spinal lipoma. 5, 10, 12 In this article, we present a lesion that is distinct from the preceding groups, the midline hamartoma. A hamartoma is not the result of dysraphism and it is not associated with the neurological complications observed with myelomeningoceles. None of the 10 patients in our series developed hydrocephalus and eight of the 10 had consistently normal neurological examinations. In addition, musculoskeletal abnormality or scoliosis is not associated with the midline hamartoma.
The second diagnostic consideration of a midline dorsal mass is the teratoma. A teratoma is a lesion that contains tissues from all three germ layers, represented by either well-differentiated or immature elements. 16, 20, 23 These lesions are potentially malignant, particularly immature teratomas. 16, 20, 23 Spinal teratomas are divided by location into two groups: teratomas of the spinal canal and sacrococcygeal teratomas. 16, 20 Sacrococcygeal teratomas are the most common childhood germ cell tumor with an incidence of one per 40,000 live births. 16, 20 Spinal teratomas are less common, accounting for 3 to 9% of childhood intraspinal tumors. 6, 20 Although sacrococcygeal teratomas rarely cause neurological deficits, both subgroups of teratomas have the potential to become malignant, particularly if they are not completely resected. 16, 20 The distinction between a teratoma and hamartoma may not be apparent before pathological examination; a hamartoma is readily distinguishable histologically because it usually does not contain tissue from all three germ layers but consists primarily of well-differentiated tissue. Correct diagnosis is important to an accurate prognosis because hamartomas do not carry the potential for excessive growth.
Modern neuroimaging is a helpful tool in the differential diagnosis. Plain radiographs will define any existing abnormalities of the vertebral column, such as hemivertebra, sacral dysgenesis, or other osseous malformations. 5 For the soft-tissue mass and intraspinal abnormalities, spinal ultrasonography delineates the disease well. 14, 19 In real time, spinal ultrasonography in infants will demonstrate whether the conus medullaris and cauda equina are pulsating normally or are tethered. 19 Spinal magnetic resonance imaging will clearly demonstrate the patient's anatomy, as well as reveal the characteristics of the tissues in the mass. [21] [22] [23] A practical advantage of ultrasonography over magnetic resonance imaging, other than that it can be observed in real time, is that no sedation or anesthesia is required because the patient does not need to be immobile during the study.
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Conclusions
These cases represent an infrequent, but important addition to the differential diagnosis of a congenital dorsal midline mass. The prognosis for infants with hamartomas differs significantly from those with a myelomeningocele or teratoma. Appropriate treatment is surgical resection with attention to possible tethering of the spinal cord if there is intradural extension of the mass.
